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,GHQWLI\WKH%HVW$OWHUQDWLYHVWR+HOSWKH'LIIXVLRQRI7HOHFRQVXOWDWLRQ
E\8VLQJWKH+LHUDUFKLFDO'HFLVLRQ0RGHO+'0

+DPDG$$ODQD]L7XJUXO8'DLP'XQGDU).RFDRJOX
3RUWODQG6WDWH8QLYHUVLW\(QJLQHHULQJDQG7HFKQRORJ\0DQDJHPHQW'HSW3RUWODQG2586$

Abstract+HDOWKFDUHLVDYHU\LPSRUWDQWLVVXHLQWKH86DQG
LQ WKH HQWLUH ZRUOG DQG WKH WRWDO KHDOWKFDUH VSHQGLQJ LQ WKH
8QLWHG 6WDWHV KDV LQFUHDVHG RYHU WKH \HDUV DQG E\ WKH HQG RI
 LWZLOO UHDFKXS WRRI WKH86*'37KH LQFUHDVHRI
KHDOWKH[SHQGLWXUHDJURZLQJ86SRSXODWLRQDQGDSURMHFWHG
SK\VLFLDQ VKRUWDJH DUH WKH WRS WKUHH WUHQGV LQ KHDOWKFDUH
LQGXVWU\ 7KH OLWHUDWXUH KLJKOLJKWV WKDW UHVHDUFKHUV IURP
GLIIHUHQW ILHOGV DQG ZLWK VHYHUDO LQWHUHVWV UHFRJQL]H WKH
LPSRUWDQW UROH RI WHOHPHGLFLQH LQ WKH KHDOWKFDUH LQGXVWU\
7HOHFRQVXOWDWLRQ LV DQ DGYDQFHG WHOHPHGLFLQH DSSOLFDWLRQ WKDW
RIIHUVJUHDWSURPLVHWRDGGUHVVVRPHRIWKHFKDOOHQJHVUDLVHGE\
WKHVHWUHQGVDQGLWLVLQFUHDVLQJO\EHLQJLQFOXGHGLQGLVFXVVLRQV
RI PHGLFLQH¶V IXWXUH 7HOHPHGLFLQH IDFHV PDQ\ FKDOOHQJHV LQ
OHJLVODWLRQDQGUHJXODWLRQILQDQFHWHFKQLFDOHWKLFDODQGFXOWXUH
EXW VWLOO WKH IXWXUH LV VTXDUHO\ RQ WHOHPHGLFLQH 7HFKQRORJ\
$FFHSWDQFH 0RGHO 7$0 LV LQWHJUDWHG ZLWK +LHUDUFKLFDO
'HFLVLRQ0RGHO +'0 WR LGHQWLI\ WKHEHVW DOWHUQDWLYHV WRKHOS
WKHGLIIXVLRQRIWHOHFRQVXOWDWLRQ

,,1752'8&7,21

+HDOWKFDUHLVDYHU\LPSRUWDQWLVVXHLQWKH86DQGLQWKH
HQWLUH ZRUOG 7KH 86 VSHQGV DERXW  RI LWV *'3 RQ
KHDOWKFDUH ZKLFK LV PRUH WKDQ ZKDW DQ\ RWKHU GHYHORSHG
FRXQWU\FXUUHQWO\VSHQGV$OVRWKH86$KDVOHGWKHZRUOGLQ
ERWKWKHOHYHODQGJURZWKUDWHRIVSHQGLQJRQKHDOWKFDUH7KH
86 JRYHUQPHQW VXIIHUV IURP ULVLQJ KHDOWKFDUH FRVWV DQG LQ
PDQ\ FDVHV WKHVH LQFUHDVHV DUH SDVVHG RQ WR $PHULFDQ
IDPLOLHV E\ SD\LQJ KLJKHU SUHPLXPV RU RXWRISRFNHW
VSHQGLQJ0RUHRYHUDJURZLQJSRSXODWLRQDQGDVKRUWDJHRI
SK\VLFLDQV DUH FRPSOLFDWLQJ WKH KHDOWKFDUH LVVXH ZLWK PRUH
FKDOOHQJHV 7KH REMHFWLYH RI WKLV SDSHU LV WR LQWURGXFH RQH
DSSOLFDWLRQ RI WHOHPHGLFLQH ZKLFK LV WHOHFRQVXOWDWLRQ DV D
WRRO WR DGGUHVV VRPH RI WKHVH FKDOOHQJHV +LHUDUFKLFDO
'HFLVLRQ0RGHO+'0LVSURSRVHG LQRUGHU WRPHDVXUHWKH
WHOHFRQVXOWDWLRQ DGRSWLRQEDUULHUV WKDW OLPLWHG LWV DGYDQWDJHV
DQG WR LGHQWLI\ WKH EHVW DOWHUQDWLYHV WR KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ

A. The increase of health expenditure 
$FFRUGLQJ WR VWDWLVWLFV FRPSLOHG E\ UHVHDUFKHUV DW WKH
&HQWHUVIRU0HGLFDUHDQG0HGLFDLG6HUYLFHV&06WKHWRWDO
86 KHDOWKFDUH VSHQGLQJ UHDFKHG  WULOOLRQ LQ  RU
 SHU SHUVRQ >@ 7KH KHDOWK VSHQGLQJ JUHZ  LQ
FRQVLVWHQWZLWKWKHVDPHUDWHRIJURZWKLQ
DQG  >@ 1DWLRQDO KHDOWK VSHQGLQJ UHPDLQV QRPLQDO
*URVV 'RPHVWLF 3URGXFW *'3 JUHZ VLPLODUO\ LQ  DQG
 DQG KHDOWK VSHQGLQJ DV D VKDUH RI *'3 KDV UHPDLQHG
VWDEOHIURPWKURXJKDWDVVKRZQLQ)LJ
EOXHFXUYH
7KH WRWDO KHDOWKFDUH VSHQGLQJ LQ WKH 8QLWHG 6WDWHV KDV
LQFUHDVHG RYHU WKH \HDUV IURP  ELOOLRQ LQ  WR 
WULOOLRQLQDVVKRZQLQ)LJUHGFXUYH1HYHUWKHOHVV
KHDOWKFDUHH[SHQGLWXUHZLOONHHSLQFUHDVLQJDQGDFFRUGLQJWR
UHFHQW VWXG\ E\ WKH &HQWHU IRU 0HGLFDUH DQG 0HGLFDLG
6HUYLFHV&06LWZLOOUHDFKELOOLRQE\WKHHQGRI
DQGWKDWLVDERXWRQHILIWKRURIWKH86*'3>@


)LJQDWLRQDOKHDOWKH[SHQGLWXUHVLQELOOLRQVUHGDQGRIQDWLRQDOKHDOWK
H[SHQGLWXUHVWR*'3EOXHEHWZHHQDQG

B. A growing U.S. population 
$FFRUGLQJWRWKH86&HQVXV%XUHDXEHWZHHQDQG
WKHFRXQWU\
VSRSXODWLRQZLOOLQFUHDVHE\SHUFHQW>@
$OVR LQ WKH VDPHVWXG\ WKH&HQVXV%XUHDXSURMHFWV WKDW WKH
SRSXODWLRQ DJHG  DQG ROGHU ZLOO LQFUHDVH E\ QHDUO\ 
SHUFHQW >@ $V WKH HOGHU SRSXODWLRQ LQFUHDVHV WKH QHHG IRU
KHDOWKFDUH VHUYLFHV DQG SURGXFWV DVVRFLDWHG ZLWK WKH
LQFUHDVHG SUHYDOHQFH RI FRPSOH[ PHGLFDO FRQGLWLRQV DQG
FKURQLFGLVHDVHVZLOOFRQWLQXHWRULVH
$FFRUGLQJ WR DQRWKHU VWXG\ E\  WKH WRWDO HOGHU
SRSXODWLRQ\HDUVDQGRYHUZLOOUHDFKDERYHPLOOLRQRU
PRUHWKDQGRXEOHWKHPLOOLRQHOGHUO\SHRSOHLQ>@
$OVRE\WKHWRWDOHOGHUSRSXODWLRQ\HDUVDQGRYHU
ZLOOUHDFKDERYHPLOOLRQRI WKHWRWDOSRSXODWLRQRI
WKH FRXQWU\ SURMHFWHG WR UHDFK PRUH WKDQ  PLOOLRQ DV
VKRZQLQWDEOH>@0RUHRYHUE\DERXWDQDGGLWLRQDO
PLOOLRQSHRSOHZLOOKDYHKHDOWKLQVXUDQFHDFFRUGLQJWRDQ
HVWLPDWHGRQHE\WKH&RQJUHVVLRQDO%XGJHW2IILFH 

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7$%/(352-(&7,216$1'',675,%87,212)7+(727$/3238/$7,21%<$*(%(7:((1$1'
6285&(86&(1686%85($8

C. A projected physician shortage 
7KH8QLWHG6WDWHV LV OLNHO\ WRIDFHDJURZLQJVKRUWDJHRI
SK\VLFLDQV DQG DFFRUGLQJ WR QHZ VWXG\ WKH 86 ZLOO QHHG
PRUH GRFWRUV E\  GULYHQ E\ DQ DJLQJ SRSXODWLRQ DQG
LQFUHDVHGDFFHVVWRKHDOWKLQVXUDQFH2YHUDOOWKHUHVHDUFKHUV
SURMHFWHG WKH GHPDQG IRU SULPDU\ FDUH VHUYLFHV RU IDPLO\
GRFWRUVZLOOJURZE\DSSUR[LPDWHO\SHUFHQWEHWZHHQ
DQG>@
7KH $PHULFDQ $VVRFLDWLRQ RI 0HGLFDO &ROOHJH &HQWHU
$$0& IRU :RUNIRUFH 6WXGLHV UHSRUWV WKH GHPDQG IRU
SK\VLFLDQ VHUYLFHV LV LQFUHDVLQJ UDSLGO\ DV WKH QDWLRQ
V
SRSXODWLRQFRQWLQXHVWRDJHJURZOLYHORQJHUDQGKDYHPRUH
FKURQLF LOOQHVVHV WKDW UHTXLUH LQFUHDVHG PHGLFDO DWWHQWLRQ
$OVRDERXWRQHLQWKUHHSK\VLFLDQVLQWKH8QLWHG6WDWHVLV
\HDUVRUROGHUDQGQHDULQJUHWLUHPHQWDJH>@

7$%/(3+<6,&,$16833/<$1''(0$1'352-(&7,216±

 Supply Demand Shortage
2008 699,100 706,500 7,400
2010 709,700 723,400 13,700
2015 735,600 798,500 62,900
2020 759,800 851,300 91,500
2025 785,400 916,000 130,600
0RUHRYHUWKH$VVRFLDWLRQRI$PHULFDQ0HGLFDO&ROOHJHV
$$0& SURMHFWHG WKH VKRUWDJH RI SK\VLFLDQV EDVHG RQ
VXSSO\ DQG GHPDQG SDWWHUQV ZLOO UHDFKHG RYHU  E\
DVVKRZQLQWDEOH>@DQG)LJ

)LJSK\VLFLDQVXSSO\DQGGHPDQGSURMHFWLRQV±

,, 7(/(0(',&,1(

7HOHPHGLFLQHRIIHUVJUHDWSURPLVHWRDGGUHVVVRPHRIWKH
FKDOOHQJHVUDLVHGE\WKHVHWUHQGVDQGLWLVLQFUHDVLQJO\EHLQJ
LQFOXGHG LQ GLVFXVVLRQV RI PHGLFLQH¶V IXWXUH 7HOHPHGLFLQH
RIIHUVWKHFDSDELOLWLHVWRGHOLYHUKHDOWKFDUHDFURVVGLVWDQFHVDW
UHGXFHG FRVWV ZKLOH PDLQWDLQLQJ RU HYHQ LQFUHDVLQJ WKH
TXDOLW\ RI WUHDWPHQW DQG VHUYLFHV 7HOHPHGLFLQH UHIHUV
JHQHUDOO\ WR WKH XVH RI DGYDQFHG LQIRUPDWLRQ DQG
FRPPXQLFDWLRQ WHFKQRORJLHV ,&7V LQ GHOLYHULQJ DQG
	眃爃?	眃眃?	砃爃?	砃眃?
	礃爃?	礃眃?	稃爃?	稃眃?
	笃爃?	笃眃?
	球爃爃? 	球爃猃? 	球爃猃? 	球爃球? 	球爃球? 	球爃甃?Th
o
u
s
a
n
d
s

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VXSSRUWLQJKHDOWKFDUHVHUYLFHV2YHUWKHSDVWIHZ\HDUVLWKDV
EHHQGHILQHGDQGGHVFULEHGLQVHYHUDOZD\V
+RZHYHU WKH WHUP WHOHPHGLFLQH KDV D PXFK EURDGHU
PHDQLQJ IRU PDQ\ UHVHDUFKHUV ,W HQFRPSDVVHV WKH ZKROH
UDQJH RI PHGLFDO DSSOLFDWLRQV DQG VHUYLFHV LQFOXGLQJ
SUHYHQWLRQ RI GLVHDVH GLDJQRVLV DQG WUHDWPHQW FRQWLQXLQJ
HGXFDWLRQRIKHDOWKFDUHSURYLGHUVDQGFRQVXPHUVDQGDOORZV
SDWLHQW DFFHVV WR H[SHUW DGYLFH DQG LQIRUPDWLRQ QR PDWWHU
ZKHUHWKHSDWLHQWRUUHOHYDQWLQIRUPDWLRQLVORFDWHG>@
7KH $PHULFDQ 7HOHPHGLFLQH $VVRFLDWLRQ GHILQHG
WHOHPHGLFLQH DV ³WKH XVH RI PHGLFDO LQIRUPDWLRQ H[FKDQJHG
IURP RQH VLWH WR DQRWKHU YLD HOHFWURQLF FRPPXQLFDWLRQV WR
LPSURYHSDWLHQWV
KHDOWKVWDWXV´>@

,,, 7<3(62)7(/(0(',&,1(

7HOHPHGLFLQH FDQ EH GLYLGHG DFFRUGLQJ WR PRGHV RI
RSHUDWLRQDQGDFFRUGLQJWRDSSOLFDWLRQV

A. Modes of Operation 
7HOHPHGLFLQH GLYLGHG DFFRUGLQJ WR PRGHV RI RSHUDWLRQ
LQWRWKUHHPDLQFDWHJRULHV>@

D 6WRUHDQGIRUZDUGDV\QFKURQRXVFRPPXQLFDWLRQ
0HGLFDOGDWD VXFKDV LPDJHVRUYLGHRVFDQEHVDYHGDQG
WKHQ WUDQVPLWWHG WR D SK\VLFLDQ RU PHGLFDO VSHFLDOLVW IRU
DVVHVVPHQW8QOLNH WUDGLWLRQDO LQSHUVRQSDWLHQW PHHWLQJV
DQG DFWXDO SK\VLFDO H[DPLQDWLRQ WKLV PHWKRG RI
WHOHPHGLFLQHGRHVQRW UHTXLUH WKHSUHVHQFHRIGRFWRU DQG
SDWLHQW DW WKH VDPH WLPH 3DWKRORJ\ GHUPDWRORJ\ DQG
UDGLRORJ\DUHFRPPRQVSHFLDOWLHVWKDWXVHWKLVSURFHVV
E 5HDOWLPHV\QFKURQRXVFRPPXQLFDWLRQ
7KLV GLYLVLRQ RI WHOHPHGLFLQH VHUYLFHV LQYROYHV UHDOWLPH
LQWHUDFWLRQV EHWZHHQ SDWLHQW DQG KHDOWKFDUH SURYLGHU
WKURXJKWZRZD\WHOHYLVLRQRUSKRQHFRQYHUVDWLRQV0DQ\
WUDGLWLRQDO SK\VLFDO H[DPLQDWLRQ DFWLYLWLHV WKDW DUH
SHUIRUPHG LQ IDFHWRIDFHYLVLWV FDQEHSHUIRUPHG LQ WKLV
ZD\ 7KLV DSSURDFK UHTXLUHV DGYDQFHG HTXLSPHQW DQG
PHGLFDO GHYLFHV WR VHQG DQG UHFHLYH UHDOWLPH PHGLFDO
GDWDDQGHPSOR\VYLGHRFRQIHUHQFLQJ
F 5HPRWHPRQLWRULQJVHOIPRQLWRULQJWHVWLQJ
7KLVPHWKRGHQDEOHVWKHFOLQLFLDQWRPRQLWRUDQGPHDVXUH
SDWLHQW KHDOWK GDWD DQG LQIRUPDWLRQ UHPRWHO\ E\ XVLQJ
YDULRXVGHYLFHV ,WKDVEHHQXVHG WRJHWKHUZLWKDGYDQFHG
FRPPXQLFDWLRQHTXLSPHQWIRUPDQDJLQJFKURQLFGLVHDVHV
VXFK DV FRQJHVWLYH KHDUW IDLOXUH &+) FKURQLF
REVWUXFWLYH SXOPRQDU\ GLVHDVH &23' GLDEHWHV DQG
DVWKPDRUWRDFKLHYHHDUOLHUDQGSURDFWLYHLQWHUYHQWLRQVLQ
GLVHDVH 6HQVRUV VXFK DV EORRG SUHVVXUH %3 ZHLJKW
SXOVH R[LPHWU\ JOXFRVH DQG (&* FDQ EH XWLOL]HG IRU
UHPRWHPRQLWRULQJRISDWLHQWV

B. Applications 
0RUHRYHU WHOHPHGLFLQH DSSOLFDWLRQV KDYH EHHQ
FKDUDFWHUL]HGLQWRIRXUVHSDUDWHW\SHV>@

D 7HOHFRQVXOWDWLRQ
7KLVXVHV WHOHFRPPXQLFDWLRQDQG LQIRUPDWLRQ WHFKQRORJ\
,&7 WRREWDLQ WKHRSLQLRQRIDKHDOWKFDUHSURYLGHUZKR
LVGLVWDQWIURPWKHSDWLHQWDQGRUWKHLUSULPDU\KHDOWKFDUH
SURYLGHU UHJDUGLQJ WKH GLDJQRVLV DQG WUHDWPHQW RI WKH
SDWLHQW 7KLV W\SH RI SDWLHQW GRFWRU FRPPXQLFDWLRQ FDQ
WDNH SODFH LQ UHDO WLPH OLYH FRQVXOWDWLRQ YLD D
YLGHRFRQIHUHQFLQJ OLQN 'DWD FRQVXOWDWLRQ RU VWRUHDQG
IRUZDUG SURFHVV LV WKH RWKHU IRUP RI WHOHFRQVXOWDWLRQ
ZKLFK LV HIIHFWHG E\ DFTXLULQJ WKH SDWLHQW¶V PHGLFDO
LQIRUPDWLRQ DQG WKHQ VHQGLQJ LW WR WKH FRQVXOWDQW WRJLYH
KLVKHURSLQLRQDWVRPHWLPHODWHU
E 7HOHPRQLWRULQJELRWHOHPHWU\
7KLV LV GHILQHG DV WKH XVH RI DXGLR YLGHR DQG RWKHU
WHOHFRPPXQLFDWLRQDQGLQIRUPDWLRQWHFKQRORJ\WRPRQLWRU
WKHVWDWXVRIDSDWLHQWDWDGLVWDQFH>@,WKDVEHHQXVHG
WR WUDQVPLW WKH SK\VLRORJLFDO DQG ELRORJLFDO GDWD RI
SDWLHQWV IURP RQH ORFDWLRQ VXFK DV WKHKRPH RIILFH DQG
SULPDU\ FOLQLF WR DQRWKHU IRU GDWD DQDO\VLV DQG GHFLVLRQ
PDNLQJ 5HFHQWO\ WKLV PHWKRG KDV VSUHDG DFURVV WKH
ZRUOGDVLWKDVSURYHGWREHDQHIIHFWLYHWRROLQIROORZXS
WUHDWPHQW DQG FKURQLF GLVHDVH PDQDJHPHQW HVSHFLDOO\ LQ
FRPPXQLWLHV WKDW KDYH ULVLQJ HOGHUO\ SRSXODWLRQV ,W KDV
DOVR EHHQ DGRSWHG DV UHVSRQVHV WR WKH ULVLQJ QHHGV IRU
KRPHFDUH>@
F 7HOHVXUJHU\UHPRWHVXUJHU\
,WLQYROYHVWKHPDQLSXODWLRQRIWKHVXUJLFDOLQVWUXPHQWVE\
DVXUJHRQZLWKWKHDVVLVWDQFHRIDGYDQFHGPHGLFDOGHYLFHV
DQG WHOHFRPPXQLFDWLRQ WHFKQRORJ\ DW D UHPRWH VLWH IURP
WKHSDWLHQW>@$URERWLFV\VWHPFRQWUROOHGE\DUHPRWH
VXUJHRQGLUHFWO\LPSOHPHQWVDOOVXUJLFDOWDVNVLQUHDOWLPH
WKURXJK DQ LQWHUIDFH DQG LV DV SUHFLVH DV WUDGLWLRQDO
VXUJHU\
G 7HOHHGXFDWLRQWHOHOHDUQLQJ
,W KDV EHHQ XVHG IRU PDQ\ \HDUV WR GHOLYHU FRQWLQXLQJ
HGXFDWLRQ SURJUDPV WR UXUDO KHDOWKFDUH SURIHVVLRQDOV RU
WKRVH ZLWK SRRU DFFHVV VXFK DV LQ GHYHORSLQJ FRXQWULHV
>@ ,W KDV WKUHH EDVLF PRGHV WKDW DUH YLGHR DXGLR DQG
FRPSXWHU 'LVWDQFH OHDUQLQJ FDQ EH XVHG LQ HLWKHU
V\QFKURQRXVRUDV\QFKURQRXVPRGHV9LGHRFRQIHUHQFLQJ
DQG LQWHUDFWLYH WHOHYLVLRQ DUH H[DPSOHV RI V\QFKURQRXV
YLGHROHDUQLQJDQGRIIHUOLYHYLVXDODQGYHUEDOLQWHUDFWLRQ
EHWZHHQ LQVWUXFWRUVDQG OHDUQHUV7KH WUDQVPLVVLRQRI WKH
VSRNHQ ZRUG YRLFH FDQ EH FRQVLGHUHG DV V\QFKURQRXV
DXGLR OHDUQLQJ >@ 5HFHQWO\ FRPSXWHU DLGHG OHDUQLQJ
KDV EHFRPH FRPPRQ LQ GLVWDQFH OHDUQLQJ PDQLIHVWLQJ
WKURXJKPDQ\IRUPVVXFKDVWKH,QWHUQHWDQGHPDLO

,9 7(/(&2168/7$7,21

7HOHFRQVXOWDWLRQ LV DQ DGYDQFHG WHOHPHGLFLQH DSSOLFDWLRQ
WKDW KDV VSUHDG FRQVLGHUDEO\ HVSHFLDOO\ LQ GHYHORSHG
FRXQWULHV LQ UHFHQW\HDUV7HOHFRQVXOWDWLRQKDVEHHQGHILQHG
LQPDQ\ZD\V(VVHQWLDOO\FRQVXOWDWLRQPHDQVVHHNLQJDGYLFH
RULQIRUPDWLRQIURPVRPHERG\7KXVWHOHFRQVXOWDWLRQPHDQV
VHHNLQJ PHGLFDO DGYLFH RU LQIRUPDWLRQ IURP D SHUVRQ DW D
424
2015 Proceedings of PICMET '15: Management of the Technology Age
GLVWDQFH >@ 7KLV SURFHVV PD\ WDNH SODFH EHWZHHQ
KHDOWKFDUH SURIHVVLRQDOV RU EHWZHHQ SDWLHQW DQG SK\VLFLDQ
7HOHFRQVXOWDWLRQ LV DOVR GHILQHG DFFRUGLQJ WR WKH DSSOLHG
PHFKDQLVPEHWZHHQKHDOWK VHUYLFHSURYLGHUV DQGFRQVXPHUV
DV µWKH FRQVXOWDWLRQ RI RQH RU PRUH GLVWDQW KHDOWKFDUH
SURIHVVLRQDOV E\ D ORFDOO\ SUHVHQW KHDOWKFDUH SURIHVVLRQDO
DERXW D SDWLHQW¶V FDVH GLDJQRVLV DQG WUHDWPHQW XVLQJ
WHOHFRPPXQLFDWLRQDQGLQIRUPDWLRQWHFKQRORJ\WREULGJHWKH
VSDWLDO GLVWDQFH EHWZHHQ WZR RU PRUH SDUWLFLSDQWV¶ >@
2WKHUVKDYHGHILQHG WKH WHOHFRQVXOWDWLRQFRQFHSW LQ WHUPVRI
LWVPDLQSXUSRVHRISURYLGLQJPHGLFDOH[SHUWLVHRUWUHDWPHQW
WRSODFHVZKHUHWKHUHDUHVKRUWDJHVLQH[SHUWLVHE\OHYHUDJLQJ
HOHFWURQLF FRPPXQLFDWLRQV >@ 7KH FOLQLFDO DLPV RI
WHOHFRQVXOWDWLRQDUHDVIROORZV>@ 7RKHOSPDNHDGLDJQRVLVRQWKHEDVLVRIFOLQLFDOKLVWRU\
FOLQLFDOH[DPLQDWLRQDQGLQYHVWLJDWLRQ 7R DVN WKH EHVW ZD\ WR WUHDW D SDWLHQW DQG ZKDW WKDW
WUHDWPHQWVKRXOGFRQVLVWRI 7R REWDLQ DGYLFH DERXW WHFKQLFDO DVSHFWV RI FDUH RU
WUHDWPHQW 7R DVN IRU FRUURERUDWLYH RSLQLRQ LQ UHODWLRQ WR D
UHFRPPHQGHGDFWLRQIRUDSDWLHQW 7RREWDLQ DGYLFH LI D SDWLHQW QHHGV WR WUDQVIHU HOVHZKHUH
IRUWUHDWPHQWDQGKRZWKLVWUDQVIHUFDQEHGRQHVDIHO\

A. Types of Teleconsultation   
7HOHFRQVXOWDWLRQ FDQ EH GLVWLQJXLVKHG LQWR WZR PDLQ
FDWHJRULHV 6\QFKURQRXV UHDOWLPH FRQVXOWDWLRQ DQG
$V\QFKURQRXVVWRUHDQGIRUZDUGFRQVXOWDWLRQ

D 6\QFKURQRXVUHDOWLPHFRQVXOWDWLRQ
,W LQYROYHV UHDOWLPH IDFHWRIDFH FRQWDFW LPDJH DQG
YRLFH YLD YLGHRFRQIHUHQFLQJ HTXLSPHQW VXFK DV
WHOHYLVLRQ GLJLWDO FDPHUD ZHEFDP RU YLGHRSKRQH WR
FRQQHFW PHGLFDO H[SHUWV DQG FOLHQWV ZKR DUH VHSDUDWHG
JHRJUDSKLFDOO\ VLPXOWDQHRXVO\ >@ ,W VLPXODWHV WKH
WUDGLWLRQDO SK\VLFDO IDFHWRIDFH FRQVXOWDWLRQ DQG SDUWLHV
FDQLQWHUDFWDERXWWKHLUFRQFHUQVZLWKRXWDQ\GHOD\LQWLPH
RU GDWD WUDQVPLVVLRQ 7KHUH LV HYLGHQFH WKDW RQOLQH
FRQVXOWDWLRQ KDV SURYHG HIIHFWLYH LQ WUHDWLQJ FKURQLF DQG
VHYHUH GLVHDVH &RPSDUHG ZLWK DV\QFKURQRXV
WHOHFRQVXOWDWLRQ WKLV PHWKRG LV H[SHQVLYH DV LW UHTXLUHV
PRUH DGYDQFHG HTXLSPHQW DQG PHGLFDO GHYLFHV WR VHQG
DQG UHFHLYH UHDOWLPH PHGLFDO LPDJHV DQG GDWD DQG WR
PDNHYLGHROLQN
E $V\QFKURQRXVVWRUHDQGIRUZDUGFRQVXOWDWLRQ
,QWKLVDSSURDFKDOOWKHFOLQLFDOLQIRUPDWLRQRIWKHSDWLHQW
PHGLFDOUHFRUGYLGHRDQGDXGLRUHFRUGLQJVDQGPHGLFDO
LPDJHV DUH FDSWXUHG SURFHVVHG DQG DQDO\]HG DQG VHQW WR
FRQVXOWDQWVLQRWKHUORFDWLRQVIRUDPHGLFDORSLQLRQ7KLV
SURFHVVGRHVQRW UHTXLUH WKHSDWLHQW DQG FRQVXOWDQW WREH
SUHVHQWDWWKHVDPHWLPHRUIDFHWRIDFH6XEVHTXHQWO\WKH
GHFLVLRQ LV WUDQVPLWWHG E\ WKH FRQVXOWDQW 5HFHQWO\
DV\QFKURQRXVFRQVXOWDWLRQKDVEHHQGLYLGHGLQWRPHVVDJH
VWRUDJH DQG GLVFXVVLRQ V\VWHPV 7KH PHVVDJH V\VWHP
XWLOL]HVHPDLOWRHQDEOHGRFWRUVWRVHQGTXHVWLRQVGLUHFWO\
WR RWKHU VSHFLDOLVWV DQG UHFHLYH UHSOLHV 6WRUDJH V\VWHPV
DUH LQFOXGLQJ :HE RU SLFWXUH DUFKLYH FRPPXQLFDWLRQ
V\VWHPV 3$&6 ZKLFK DUH XVHG LQ WHOHUDGLRORJ\
'LVFXVVLRQ V\VWHPV LPSOHPHQW WKH IXQFWLRQDOLW\ RI D
W\SLFDO :HEEDVHG EXOOHWLQERDUG V\VWHP LQFOXGLQJ
PHVVDJLQJGLVFXVVLRQVLPDJHVWRUDJHHWFDQGW\SLFDOO\
DUHRSHQWRDOOSDUWLFLSDQWV>@
7HOHSKRQHLVWKHHDUO\IRUPRIWHOHFRQVXOWDWLRQDQGLVVWLOO
SRSXODU LQ PHGLFDO FDUH ,W LV WKH FKHDSHVW RI WKH
WHOHFRQVXOWDWLRQ PHWKRGV DQG FDQ EH XWLOL]HG ZLWKLQ
FRPPXQLWLHVWKDWDUHOHVVDGYDQFHGLQWHOHFRPPXQLFDWLRQ
DQG LQIRUPDWLRQ WHFKQRORJ\ RU DUH QRW DEOH WR DIIRUG WKH
FRVWRIUHDOWLPHLQWHUDFWLRQ
7HOHFRQVXOWDWLRQ KDV SURYHQ LWV YDOXH LQ KHDOWKFDUH
GHOLYHU\ V\VWHPV DQG LV EHLQJ DSSOLHG DFURVV PDQ\
PHGLFDO SUDFWLFHV +HDOWKFDUH SURIHVVLRQDOV DQG SDWLHQWV
ERWK EHQHILW IURP WHOHFRQVXOWDWLRQ EHFDXVH LW LV PRUH
HIILFLHQW ZLWK WKHLU WLPH 6XEVWLWXWLQJ FRQYHQWLRQDO IDFH
WRIDFH FRQWDFW ZLWK YLGHR FRQVXOWDWLRQ EHFRPHV
LUUHVLVWLEOHSDUWLFXODUO\RYHUODUJHJHRJUDSKLHVZLWKKDUG
WR DFFHVV FRPPXQLWLHV RU FDUH JURXSV ZKHUH FOLQLFDO
H[SHUWLVH LV VFDUFH DQG GLVWULEXWHG 7KH FLUFXPVWDQFHV
ZKHUH DFFHVV WR KLJKVSHHG EURDGEDQG LV EHFRPLQJ
DYDLODEOHLQGRPHVWLFDQGFRPPXQDOHQYLURQPHQWVVKRXOG
PDNHWKLVWHFKQRORJ\ZLGHVSUHDGRYHUWKHQH[WIHZ\HDUV

B. Advantages of Teleconsultation 
7HOHFRQVXOWDWLRQ LV DW LWV FRUH D ZD\ WR GHOLYHU WZR
LPSRUWDQWFKDQJHVWRKHDOWKFDUH>@

D 5HPRYHVGLVWDQFHLQVWDQWO\
+HDOWKFDUHSURIHVVLRQDOVDQGSDWLHQWVDUHEURXJKWWRJHWKHU
WKURXJKWHOHFRQVXOWDWLRQZLWKRXWKDYLQJWREHLQWKHVDPH
ORFDWLRQ WKXV DYRLGLQJ XQQHFHVVDU\ WUDYHO DQG UHGXFHG
FRVW,WDOORZVGHOLYHULQJJUHDWHUOHYHOVRISURGXFWLYLW\DQG
IOH[LELOLW\WRKHDOWKFDUHSURYLGHUV$SDWLHQWDQGQXUVHFDQ
DWWHQGDKRVSLWDORXWSDWLHQWFRQVXOWDWLRQ³YLUWXDOO\´IURPD
*3VXUJHU\WKURXJKWKLVWHFKQRORJ\7HOHFRQVXOWDWLRQFDQ
SURYLGHJUHDWEHQHILWHVSHFLDOO\ZKHUHH[SHUWLVHLVOLPLWHG
DQGDQLQVWDQWDQHRXVLQIRUPHGLQSXWIURPWKDWH[SHUWFDQ
PDWHULDOO\DIIHFWWKHWUHDWPHQWSODQDQGWKXVWKHRXWFRPH
IRUWKHSDWLHQW
E ,QFUHDVHGFKRLFHVDVWRKRZVHUYLFHVDUHDFFHVVHG
+HDOWKFDUHSURYLGHUVDQGSDWLHQWVZLOOKDYHDZLGHUPHQX
RI HIIHFWLYHQHVV DQG FRQYHQLHQFH RSWLRQV WR ZRUN ZLWK
7HOHFRQVXOWDWLRQ FDQ EH EHVW PRGH IRU FKDQJH IURP RQH
SK\VLFDO FKDQQHO IRU DFFHVVLQJ VHUYLFHV WR D FKRLFH RI
FKDQQHOV RI FRRUGLQDWLRQ EHWZHHQ KHDOWKFDUH
SURIHVVLRQDOVWKHLUSDWLHQWVDQGFDUHWHDPV
F 2WKHU DGYDQWDJHV RI WHOHFRQVXOWDWLRQ FDQ EH
VXPPDUL]HGDVIROORZVx ,PSURYHG TXDOLW\ RI GLDJQRVLV DQG WUHDWPHQW WKURXJK
XWLOL]LQJ PHGLFDO H[SHUWLVH DQG KHQFH LPSURYLQJ WKH
TXDOLW\RIKHDOWKFDUH>@x 5HGXFHGGLDJQRVWLFHUURUVx (TXDOLW\RIDFFHVVWRVSHFLDOLVWV
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x ,PSURYHG IROORZXS WUHDWPHQW WR PDQDJH FKURQLF
GLVHDVHx (QKDQFHGSDWLHQWVHOIFDUHx ,PSURYHG SDWLHQW FRQILGHQFH LQ GLDJQRVLV DQG
WUHDWPHQWx 5HGXFHG FRVW IRU SDWLHQW E\ DYRLGLQJ XQQHFHVVDU\
WUDYHO DQG IRU KHDOWK V\VWHP E\ HOLPLQDWLQJ ZDVWH RI
UHVRXUFHVx ,QFUHDVHG DFFHVV WR FDUH DQG UHGXFHG EXUGHQ RQ
KRVSLWDOVx .QRZOHGJHWUDQVIHUx ,QFUHDVHGPHGLFDOHGXFDWLRQ

C. Teleconsultation for older (geriatric) patients  
7KHLQFUHDVLQJQXPEHURIWKHHOGHUO\OHDGVWRDQLQFUHDVH
LQ FKURQLF GLVHDVH DQG PXOWLPRUELGLW\ DQG IRU WKDW ZH DUH
IRFXVLQJ LQ WKLV SURSRVDO RQO\ LQ ROGHU SDWLHQWV 0RQLWRULQJ
ZLOOEHFRPHDFHQWUDOSDUWRIWKHWUHDWPHQWFRQFHSWIRUPDQ\
RIWKHSDWLHQWV(VSHFLDOO\LQPDQ\UXUDODQGUHPRWHUHJLRQV
WKH VSDWLDO GLVWULEXWLRQ RI KHDOWKFDUH SURYLGHUV LV DOUHDG\
VSDUVH DQG ZLWK D GHFUHDVLQJ SRSXODWLRQ WKH SURYLVLRQ RI
PHGLFDO FDUH FORVH WR WKH UHVLGHQFH RI WKH SDWLHQWV ZLOO EH
GLI¿FXOW ,QFUHDVLQJ GLVWDQFHV ZLOO UHVWULFW UHJXODU YLVLWV WR
SUDFWLFHVDQGFOLQLFVIRUROGHUSDWLHQWVZLWKOLPLWHGPRELOLW\
7HOHPHGLFLQH KDV WKH SRWHQWLDO WR LPSURYH WKHLU DFFHVV WR
KHDOWKFDUH $OVR WHOHPHGLFLQH KDV EHHQ XVHG VXFFHVVIXOO\
ZLWK DOO DJH JURXSV DFURVV WKH OLIHVSDQ 7HOHFRQVXOWDWLRQ
SURJUDPVFDQVHUYHDQLPSRUWDQWIXQFWLRQLQKRPHKHDOWKFDUH
WRVXSSRUWROGHUDGXOWVLQWKHLURZQKRPHVDQGFRPPXQLWLHV

9/,7(5$785(5(9,(:
7KH OLWHUDWXUH KLJKOLJKWV WKDW UHVHDUFKHUV IURP GLIIHUHQW
ILHOGVDQGZLWKVHYHUDOLQWHUHVWVUHFRJQL]HWKHLPSRUWDQWUROH
RI WHOHPHGLFLQH LQ WKH KHDOWKFDUH LQGXVWU\ 7KHUH DUH PDQ\
UHVHDUFKHUV FRQGXFWLQJ VWXGLHV LQ RUGHU WR UHFRJQL]H WKH
EDUULHUV WKDW DIIHFW WKH DGRSWLRQ DQG XVH RI WHOHPHGLFLQH
V\VWHPV ,Q WKLV SURSRVDO ZH IRFXV RQO\ LQ RQH W\SH RI
WHOHPHGLFLQHDSSOLFDWLRQZKLFKLVWKHWHOHFRQVXOWDWLRQ7KHUH
LV VHYHUDO EDUULHUV LPSDFW WKH DGRSWLRQ RI WHOHPHGLFLQH
DSSOLFDWLRQ WKURXJKSHUFHLYHGXVHIXOQHVV DQGSHUFHLYHGHDVH
RIXVHZKLFKDUHWKHWZRLPSRUWDQWIDFWRUVRIWKH7HFKQRORJ\
$FFHSWDQFH0RGHO7$0

A. Technology Acceptance Model (TAM) 
8VHUDFFHSWDQFHRIWHFKQRORJ\KDVEHHQDQLPSRUWDQWILHOG
RI VWXG\ IRU RYHU WZR GHFDGHV (PHUJLQJ LQIRUPDWLRQ
WHFKQRORJ\ FDQQRW GHOLYHU LPSURYHG RUJDQL]DWLRQDO
HIIHFWLYHQHVVLILWLVQRWDFFHSWHGDQGXVHGE\SRWHQWLDOXVHUV
)UHG 'DYLV DQG 5LFKDUG %DJR]]L SURSRVHG WKH 7HFKQRORJ\
$FFHSWDQFH 0RGHO 7$0 E\ GHYHORSLQJ WKH 7KHRU\ RI
5HDVRQHG$FWLRQ75$ZKLFKZDVIRUPXODWHGE\)LVKEHLQ
DQG$M]HQ>@$FFRUGLQJWRWKHPRGHOWKHDFFHSWDQFHRID
QHZWHFKQRORJ\E\DXVHULVEDVHGRQWZRIDFWRUV3HUFHLYHG
8VHIXOQHVV UHIHUV WR KRZ PXFK WKH XVHU EHOLHYHV WKDW WKH
WHFKQRORJ\ZLOOKHOS WR LPSURYH WKHSHUIRUPDQFHHIILFLHQF\
DQG3HUFHLYHG(DVHRI8VHUHIHUV WRZKDWH[WHQW WKHXVHU LV
FRPIRUWDEOHLVXVLQJWKHIHDWXUHVRIWKHWHFKQRORJ\DVVKRZQ
LQ)LJEHORZ
)LJILQDOYHUVLRQRI7HFKQRORJ\$FFHSWDQFH0RGHO7$0

7HOHFRQVXOWDWLRQ KROGV JUHDW SURPLVH IRU QHZ FRVW
HIIHFWLYH KLJK TXDOLW\ KHDOWKFDUH VHUYLFHV DQG HIILFLHQW
PHWKRGVRIGHOLYHULQJKHDOWKFDUHDFURVVJHRJUDSKLFGLVWDQFHV
+RZHYHUWKHVHEHQHILWVDUHFRQVWUDLQHGE\PDQ\EDUULHUVDQG
ZHFDQJURXSWKHPLQWRILYHPDLQEDUULHUVILQDQFLDOEDUULHUV
WHFKQLFDO EDUULHUV ORJLVWLFDO EDUULHUV HWKLFDO EDUULHUV DQG
FXOWXUDOEDUULHUV

B. Financial Barriers 
8VLQJ OLPLWHG ILQDQFLDO DQG KXPDQ UHVRXUFHV WR SURYLGH
KLJKTXDOLW\ FDUH HIILFLHQWO\ IRU DQ LQFUHDVLQJ QXPEHU RI
SDWLHQWV LV D PDMRU FKDOOHQJH WR PDQ\ KHDOWKFDUH V\VWHPV
,PSOHPHQWLQJDWHOHPHGLFLQHSURJUDPLVFRQVWUDLQHGE\PDQ\
ILQDQFLDOEDUULHUV VXFKDV WKH VWDUWXSDQGRQJRLQJFRVW7KH
ILQDQFLDO EDUULHUV LQFOXGH HYHU\WKLQJ UHODWHG WR WKH ILQDQFLDO
LVVXHLQYROYHGLQLPSOHPHQWDWLRQRIWHOHPHGLFLQH

D 6WDUWXS&RVW
,QFOXGH LQLWLDO IL[HG FRVW RI WKH KDUGZDUH VRIWZDUH DQG
WHFKQLFDO DVVLVWDQFH QHFHVVDU\ WR LQVWDOO WKH V\VWHP
OLFHQVLQJIHHVDQGWKHH[SHQVHRIPDLQWDLQLQJWKHV\VWHP
>@
E 2QJRLQJ&RVW
,QFOXGH DOO WKH ILQDQFLDO SD\PHQWV DIWHU LPSOHPHQWLQJ
WHOHPHGLFLQH LQ RUGHU WR ZRUN HIIHFWLYHO\ DQG HIILFLHQWO\
>@

C. Technical Barriers 
$GRSWLQJRIDQ\WHOHPHGLFLQHV\VWHPKDVPDQ\WHFKQLFDO
EDUULHUV VXFK DV FRPSXWHU VNLOOV WUDLQLQJ DQG WHFKQLFDO
VXSSRUW DQG LQIUDVWUXFWXUH 7KH WHFKQLFDO EDUULHUV LQFOXGH
HYHU\WKLQJ WKDW LV UHODWHG WR WKH WHFKQLFDO LVVXH LQYROYHG LQ
LPSOHPHQWDWLRQRIWHOHPHGLFLQH

D &RPSXWHU6NLOOV
6XIILFLHQW VNLOOV LQ WHFKQLFDO DQG FRPSXWHU WKDW DUH
UHTXLUHGIRUDSSO\LQJWHOHPHGLFLQH>@
E 7UDLQLQJ
,QFOXGHV WKH WUDLQLQJ QHHGHG IRU XVLQJ WKH V\VWHP
HIIHFWLYHO\DQGHIILFLHQWO\>@
F 7HFKQLFDO6XSSRUW
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,QFOXGHV DOO WKH WHFKQLFDO VXSSRUW QHHGHG DIWHU
LPSOHPHQWLQJWKHV\VWHP>@
G ,QIUDVWUXFWXUH
,QFOXGHV WKH QHWZRUN WR FRQQHFW WR WKH ,QWHUQHW KLJK
VSHHGVHFXUHSULYDWHDQGUHOLDEOH>@

D. Logistical Barriers 
7KHUH DUH VHYHUDO ORJLVWLFDO EDUULHUV OLPLWLQJ WKH
ZLGHVSUHDG XVH RI WHOHPHGLFLQH V\VWHPV VXFK DV OLFHQVXUH
FUHGHQWLDOLQJPDOSUDFWLFHDQGUHLPEXUVHPHQW7KHORJLVWLFDO
EDUULHUV LQFOXGH DOO WKH UHJXODWLRQ LVVXHV LQYROYHG LQ
LPSOHPHQWDWLRQRIWHOHPHGLFLQH

D /LFHQVXUH
,QFOXGHV DOO WKH OHJDO GRFXPHQWV WR SUDFWLFH WKH DUW DQG
VFLHQFHRIPHGLFLQH>@
E &UHGHQWLDOLQJ
,QFOXGHVDOOUXOHVWKDWDOORZKRVSLWDOVWRXVHWHOHPHGLFLQH
VHUYLFHVIRUWKHLUSDWLHQWV>@
F 0DOSUDFWLFH
,QFOXGHVDOOWKHPHGLFDOSURIHVVLRQDOOLDELOLW\RISUDFWLFLQJ
WHOHPHGLFLQH>@
G 5HLPEXUVHPHQW
,QFOXGH DOO WKH ILQDQFLDO LQFHQWLYHV IRU XVLQJ WKH V\VWHP
>@ 7HOHPHGLFLQH LV FRQVWUDLQHG E\ KHDOWKFDUH
UHLPEXUVHPHQW SURFHVVHV DV ERWK SXEOLF DQG SULYDWH
LQVXUDQFH PD\ QRW SD\ IRU WHOHPHGLFLQH VHUYLFHV RU PD\
SD\RQO\IRUVRPHVHUYLFHVXQGHUOLPLWHGFLUFXPVWDQFHV

E. Ethical Barriers 
$GRSWLQJ RI DQ\ WHOHPHGLFLQH V\VWHP ZLOO EULQJ WKLV
TXHVWLRQ ZKHWKHU WKH SUDFWLFH RI WHOHPHGLFLQH LQFUHDVHV RU
GHFUHDVHV WKH OHYHO RI SDWLHQW FDUH IURP DQ HWKLFDO SRLQW RI
YLHZ 7KH PDLQ HWKLFDO LVVXHV IRFXV RQ WKH LPSDFW RI
WHOHPHGLFLQH RQ WKH SDWLHQW SK\VLFLDQ UHODWLRQVKLS DQG
ZKHWKHU WHOHPHGLFLQH LQFUHDVHV WKH TXDQWLW\ DQG TXDOLW\ RI
SDWLHQW FDUH 7KH HWKLFDO LVVXH WKDW ULVLQJ LQ DGRSWLRQ RI
WHOHPHGLFLQH VXFK DV SULYDF\ DQG VHFXULW\ EHQHILFHQFH DQG
MXVWLFH

D 3ULYDF\	6HFXULW\
,QFOXGHV WKHSULYDF\DQGVHFXULW\RIDOOSHUVRQDOPHGLFDO
GDWD >@ 3ULYDF\ DQG VHFXULW\ IRU SHUVRQDO KHDOWK
LQIRUPDWLRQ PDQGDWHG DW WKH IHGHUDO OHYHO E\ 7KH 
+HDOWK ,QVXUDQFH 3RUWDELOLW\ DQG $FFRXQWDELOLW\ $FW
+,3$$
E %HQHILFHQFH
%HQHILFHQFH LQYROYHV WKH REOLJDWLRQ WR SUHYHQW DQG
UHPRYHKDUPVDQG WRSURPRWH WKHJRRGRI WKHSHUVRQE\
PLQLPL]LQJ SRVVLEOH KDUPV DQG PD[LPL]LQJ SRVVLEOH
EHQHILWV>@
F -XVWLFH
-XVWLFH UHFRJQL]HV WKDW HDFK SHUVRQ VKRXOG EH WUHDWHG
IDLUO\ HTXLWDEO\ DQG EH JLYHQ KLV RU KHU GXH -XVWLFH
GLFWDWHVWKDWSDWLHQWVVKRXOGEHWUHDWHGLQDVLPLODUPDQQHU
LIDWDOOSRVVLEOH>@
F. Cultural Barriers 
&XOWXUH EDUULHUV OLPLWLQJ WKH XVH RI WHOHPHGLFLQH
DSSOLFDWLRQ LQFOXGH WKH SK\VLFLDQ DFFHSWDQFH DQG SDWLHQW
VDWLVIDFWLRQ

D 3K\VLFLDQ$FFHSWDQFH
7KHWHOHFRQVXOWDWLRQPRGHOGHSHQGVODUJHO\RQDFFHSWDQFH
E\ KHDOWKFDUH SURYLGHUV SK\VLFLDQV QXUVH SUDFWLWLRQHUV
DQG SK\VLFLDQ DVVLVWDQWV >@ :H VKRXOG UHFRJQL]H WKDW
XVHUDFFHSWDQFH LV LPSRUWDQWEXWSK\VLFLDQDFFHSWDQFH LV
FULWLFDO >@ 3K\VLFLDQV DUH WKH PRVW LPSRUWDQW XVHUV RI
WHOHPHGLFLQH WHFKQRORJ\ DQG WKHLU DFFHSWDQFH DQG
VDWLVIDFWLRQ ZLOO SOD\ D FUXFLDO UROH LQ IXUWKHU DFFHSWDQFH
RI WHOHPHGLFLQH >@ 3K\VLFLDQ DFFHSWDQFH LQFOXGHV
HYHU\WKLQJ UHODWHG WR WKHLU GLVFRPIRUW RI XVLQJ WKH QHZ
WHFKQRORJ\HTXLSPHQWLQWKHLUGDLO\SUDFWLFHVDQGWUHDWLQJ
SDWLHQWVDWDGLVWDQFH
E 3DWLHQW$FFHSWDQFH
7HOHPHGLFLQH FDQ KDYH D SRVLWLYH LPSDFW RQ SDWLHQW
EHKDYLRU WRZDUGV PDQDJLQJ WKHLU LOOQHVV ZKHQ LW LV
IHDVLEOHUHOLDEOHDQGWKHXVHULVVDWLVILHGZLWKWKHV\VWHP
3DWLHQW DFFHSWDQFH RI WHOHFRQVXOWDWLRQ VHUYLFH LQFOXGHV
DQ\WKLQJWKDWFRXOGGHFUHDVHWKHLUDFFHSWDQFHRIXVLQJWKH
V\VWHP
F 3DWLHQW6DWLVIDFWLRQ
³6DWLVIDFWLRQ LV DQDFFHSWHG LQGLFDWRURI WKHSHUIRUPDQFH
RI D KHDOWK FDUH VHUYLFH ,W UHIOHFWV SDWLHQWV¶ YDOXHV DQG
H[SHFWDWLRQVUHJDUGLQJYDULRXVDVSHFWVRIDKHDOWKVHUYLFH´
>@3DWLHQWVDUHVDWLVILHGZKHQWKHUHLVDPDWFKEHWZHHQ
WKH FDUH H[SHFWHG ZLWK ZKDW LV UHFHLYHG 3DWLHQW
VDWLVIDFWLRQ LQFOXGHV DQ\WKLQJ WKDW FRXOG GHFUHDVH WKHLU
VDWLVIDFWLRQZLWKXVLQJWHOHPHGLFLQH

G. Alternative Solutions 
7KHUH DUH VHYHUDO DOWHUQDWLYH VROXWLRQV WR DGGUHVV WKHVH
DGRSWLRQEDUULHUV6RPHRIWKHDOWHUQDWLYHVROXWLRQVUHODWHGWR
WKH UHJXODWLRQV DQG VWDQGDUGL]HGSURFHVVHV WR LPSOHPHQW WKH
WHOHFRQVXOWDWLRQV\VWHP*RYHUQPHQWDQGLQGLYLGXDOVSOD\WKH
PDLQ UROH WR VXFFHVV DQ\ DGRSWLRQ $IWHU UHYLHZLQJ WKH
OLWHUDWXUHZHLGHQWLILHGHLJKWSRVVLEOHVROXWLRQVDVIROORZLQJ

D *RYHUQPHQW6XSSRUW
,QFOXGHV DOO JRYHUQPHQWDO VXSSRUW DQG KHOS WR DGRSW WKH
V\VWHP7KHJRYHUQPHQWVXSSRUWFDQWDNHSODFHLQVHYHUDO
ZD\V VXFK DV SURYLGLQJ VRPH JUDQW IRU WHOHPHGLFLQH
SURMHFWV SURYLGLQJ WHFKQLFDO DVVLVWDQFH DQG GHYHORSLQJ
VRPH SROLFLHV WR HQFRXUDJH WKH XVH RI WHOHPHGLFLQH
DSSOLFDWLRQV $OVR E\ HYDOXDWLQJ WKH XVH RI H[LVWLQJ
WHOHPHGLFLQH WHFKQRORJLHV DQG SURJUDPV DQG SURYLGLQJ
VRPHUHFRPPHQGDWLRQVWRHQKDQFHWKHDGRSWLRQ
E &RQWLQXHV7UDLQLQJ
,QFOXGHV DOO W\SHVRI WUDLQLQJ DQG KHOS WRXVH WKH V\VWHP
HIIHFWLYH DQG HIILFLHQW $OO WHFKQRORJ\ UHTXLUHV WUDLQLQJ
DQG LQVWDOOLQJYLGHRFRQIHUHQFLQJ HTXLSPHQW LQ D KRVSLWDO
RU KHDOWK FHQWHU QHHG VXIILFLHQW WUDLQLQJ WR HQFRXUDJH RU
PDLQWDLQ WKH XVH IRU WHOHPHGLFLQH 7HOHPHGLFLQH VWDII
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PXVW EH SURSHUO\ WUDLQHG QRW MXVW LQ KRZ WR WXUQ RQ WKH
HTXLSPHQW EXW DOVR LQ KRZ WR XVH LW HIIHFWLYHO\ IRU
FRQVXOWDWLRQ HGXFDWLRQ DQG DGPLQLVWUDWLYH SXUSRVHV
7UDLQLQJQHHGV WREH FRQWLQXDO SUDFWLFDO DQG LQGLIIHUHQW
OHYHOV ZLWK FOHDU VWUDLJKWIRUZDUG SURWRFROV DQG XVHU
IULHQGO\LQVWUXFWLRQPDQXDOV
F 'HYHORS*XLGHOLQHVIRUWKH8VHRI7HOHPHGLFLQH
,QFOXGHVDOOJXLGHOLQHVDQGUHJXODWLRQV WRXVH WKHV\VWHP
$V WKH QXPEHU RI SK\VLFLDQV XVLQJ WHOHPHGLFLQH WR
GLDJQRVH DQG WUHDW SDWLHQWV LV JURZLQJ LW LV HVVHQWLDO WR
GHYHORS JXLGHOLQHV WR SURYLGH VWDWHV D IUDPHZRUN WR XVH
ZKHQ FUHDWLQJ WKHLU RZQ WHOHPHGLFLQH ODZV 7KH
JXLGHOLQHV VKRXOG FRYHU WKH HYDOXDWLRQ DQG WUHDWPHQW RI
WKHSDWLHQWLQIRUPHGFRQVHQWFRQWLQXLW\RIFDUHUHIHUUDOV
IRU HPHUJHQF\ VHUYLFHV PHGLFDO UHFRUGV SULYDF\ DQG
VHFXULW\ RI SDWLHQW UHFRUGV DQG H[FKDQJH LQIRUPDWLRQ
GLVFORVXUHV DQG IXQFWLRQDOLW\ RQ RQOLQH VHUYLFHV PDNLQJ
DYDLODEOHWHOHPHGLFLQHWHFKQRORJLHVDQGSUHVFULELQJ
G 0XOWL6WDWH/LFHQVHIRU7HOHPHGLFLQH
,QFOXGHVDOOOLFHQVHVIRUSK\VLFLDQVWRSUDFWLFHDFURVVVWDWH
ERUGHUV3K\VLFLDQSUDFWLFHLVUHJXODWHGLQHDFKVWDWHE\D
VWDWHPHGLFDOERDUGZKRVHDXWKRULW\LVJUDQWHGE\WKHVWDWH
OHJLVODWXUH (DFK VWDWH ERDUG IXQFWLRQV LQGHSHQGHQWO\ RI
RWKHUVWDWHVDQGWKLVOHGWRYDULDWLRQVLQSROLFLHVIURPVWDWH
WRVWDWHWKDWSK\VLFLDQVZLOOQHHGWRXQGHUVWDQGDQGREH\LI
WKH\ SUDFWLFH LQ PXOWLSOH VWDWHV 0XOWLVWDWH WHOHPHGLFLQH
OLFHQVHZLOODGGUHVVDOORIWKHYDULDWLRQVSROLFLHVDQGPDNH
LWHDVLHU IRUSK\VLFLDQV WRSUDFWLFHDFURVVVWDWHERUGHUV LQ
PXOWLSOHVWDWHV7KDWZRXOGDOORZDSK\VLFLDQWRDSSO\IRU
WKHPXOWLVWDWHOLFHQVHWKURXJKKLVRUKHUVWDWHRISULQFLSDO
OLFHQVXUH
H 0XOWL6WDWH6WDQGDUGVDQG5HJXODWLRQ
,QFOXGHVDOOVWDQGDUGVDQGUHJXODWLRQVWRDGRSWWKHV\VWHP
7KHPXOWLVWDWHVWDQGDUGVDQGUHJXODWLRQVSURYLGHXQLIRUP
TXDOLW\ RI VHUYLFH WR SDWLHQWV DQG WR SURPRWH UHDVRQDEOH
DQG LQIRUPHG SDWLHQW DQG SURYLGHU H[SHFWDWLRQV 7KH
SXUSRVH RI WKHVH VWDQGDUGV DQG UHJXODWLRQV LV WR DVVLVW
SK\VLFLDQV WRSURYLGHHIIHFWLYHDQG VDIHPHGLFDO FDUH IRU
SDWLHQW QHHGV 7KHVH VWDQGDUGV DQG UHJXODWLRQV DUH
IXQGDPHQWDOUHTXLUHPHQWVWREHIROORZHGZKHQSURYLGLQJ
PHGLFDO DQG RWKHU KHDOWKFDUH VHUYLFHV XVLQJ
WHOHFRPPXQLFDWLRQV WHFKQRORJLHV DQG DQ\ RWKHU
HOHFWURQLFFRPPXQLFDWLRQVEHWZHHQSDWLHQWVSUDFWLWLRQHUV
DQGRWKHUKHDOWKFDUHSURYLGHUV
I 6WDQGDUG3URFHVVHVIRU5HLPEXUVHPHQW
,QFOXGHV DOO UHLPEXUVHPHQW VWDQGDUGV DQG UHJXODWLRQV IRU
XVLQJ WKH V\VWHP 5HLPEXUVHPHQW LV YHU\ LPSRUWDQW LQ
RUGHUWRHQFRXUDJHVXVHRIWHOHPHGLFLQHVHUYLFHVSURYLGHV
PHFKDQLVPWRUHLPEXUVHSURYLGHUVDQGDVDWRROWRHQVXUH
VXVWDLQDELOLW\ RI SURJUDP )HGHUDO DQG VWDWH SROLFLHV RQ
UHLPEXUVHPHQW FRXOG OHDG WR PRUH KHOSIXO SROLFLHV IRU
JRYHUQPHQWDQGSULYDWHSD\HUV5HLPEXUVHPHQWVWDQGDUGV
KHOS RQ WKH ELOOLQJ VXFK DV WKH ELOOLQJ FRGHV IRU
WHOHPHGLFLQH VHUYLFHV DQG KRZ WHOHPHGLFLQH VHUYLFHV
UHLPEXUVHPHQW

J (WKLFDO&RGHV
,QFOXGHV DOOPHGLFDO DQGRWKHUSURIHVVLRQDO HWKLFDO FRGHV
WRXVHDQGDGRSW WKHV\VWHP7KHUHVKRXOGEHHWKLFDODQG
SURIHVVLRQDO FRGHV WR DOO DVSHFWV RI D WHOHPHGLFLQH WR
IROORZ$OOSK\VLFLDQVPXVWUHVSHFWWKHHWKLFDOJXLGHOLQHV
DQG FRGHV ZKHQ SUDFWLFLQJ WHOHPHGLFLQH VXFK DV WKH
FRQILGHQWLDO UHODWLRQVKLS EHWZHHQ SDWLHQWSK\VLFLDQ DQG
TXDOLW\RIFDUH
K (GXFDWLRQ
,QFOXGHV DOO W\SHV RI HGXFDWLRQ WKDW KHOS WR DGRSW WKH
WHOHPHGLFLQH V\VWHP  (GXFDWLRQ LV YHU\ LPSRUWDQW LQ
KHDOWKFDUHVHUYLFHDQGFDQWDNHSODFHLQVHYHUDOZD\VVXFK
HGXFDWH SDWLHQWV WR XVH WKH WHOHPHGLFLQH SURJUDPV DQG
WKHLU DGYDQWDJHV E\ XVLQJ VXFK WHOHPHGLFLQH SURJUDP
$OVR LW FRXOG WDNH SODFH DV D VKRUW FRXUVHV RU VHPLQDU
ZRUNVKRSDQGIDFHWRIDFHRURQOLQH

9, 5(6($5&+)5$0(:25.

A. Research Objectives (RO) 
7KHSURSRVHGUHVHDUFKZLOODGGUHVVWKHUHVHDUFKREMHFWLYH
EHORZ
52 'HYHORS D +LHUDUFKLFDO 'HFLVLRQ 0RGHO +'0 WR
LGHQWLI\ WKH EHVW DOWHUQDWLYHV WR KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ

B. Research Questions (RQ) 
7KHLPSRUWDQFHRIWHOHPHGLFLQHDQGLWVDSSOLFDWLRQVLQWKH
KHDOWKFDUHLQGXVWU\LVZHOOUHFRJQL]HG)URPDOOWKDWKDVEHHQ
SUHYLRXVO\ GLVFXVVHG LW EHFRPHV LPSHUDWLYH WR LQFUHDVH
HPSLULFDO UHVHDUFK LQ RUGHU WR EHWWHU XQGHUVWDQG WKH EDUULHUV
WKDW DIIHFW WKH DGRSWLRQ DQG XVH RI WHOHFRQVXOWDWLRQ
DSSOLFDWLRQV 7KH IROORZLQJ VL[WHHQ UHVHDUFK TXHVWLRQV KDYH
EHHQLGHQWLILHGLQRUGHUWRDGGUHVVWKHVHJDSV
54+RZGRSHUFHLYHGXVHIXOQHVVDQGSHUFHLYHGHDVHRIXVH
LPSDFWWKHGLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54:KLFK EDUULHUV KDYH PRUH HIIHFW RQ WKH DGRSWLRQ
WKURXJKSHUFHLYHGXVHIXOQHVV"
54:KLFK EDUULHUV KDYH PRUH HIIHFW RQ WKH DGRSWLRQ
WKURXJKSHUFHLYHGHDVHRIXVH"
54:KLFK ILQDQFLDO EDUULHUV KDYH PRUH HIIHFW RQ WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54:KLFK WHFKQLFDO EDUULHUV KDYH PRUH HIIHFW RQ WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54:KLFK ORJLVWLFDO EDUULHUV KDYH PRUH HIIHFW RQ WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54:KLFK HWKLFDO EDUULHUV KDYH PRUH HIIHFW RQ WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54:KLFK FXOWXUH EDUULHUV KDYH PRUH HIIHFW RQ WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54 +RZ GRHV JRYHUQPHQW VXSSRUW KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ"
54+RZ GRHV WUDLQLQJ KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ"
54+RZ GRHV PXOWLVWDWH OLFHQVH KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ"
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7$%/(/,7(5$785(5(9,(:*2$/$1'48(67,216

54+RZGRWHOHPHGLFLQHJXLGHOLQHVKHOSWKHGLIIXVLRQRI
WHOHFRQVXOWDWLRQ"
54+RZGRPXOWLVWDWHVWDQGDUGVDQGUHJXODWLRQVKHOSWKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54 +RZ GR UHLPEXUVHPHQW VWDQGDUG SURFHVVHV KHOS WKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54+RZ GRHV HWKLFDO FRGH KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ"
54+RZ GRHV HGXFDWLRQ KHOS WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ"

6L[ OLWHUDWXUH UHYLHZ JDSV KDYH EHHQ LGHQWLILHG VL[WHHQ
UHVHDUFK TXHVWLRQV KDYH EHHQ GHYHORSHG DQG RQHUHVHDUFK
REMHFWLYH HVWDEOLVKHG 7KH OLWHUDWXUH UHYLHZ UHVHDUFK
TXHVWLRQVDQGUHVHDUFKREMHFWLYHVDUHVXPPDUL]HGLQWDEOH

C. Research Model             
$IWHUUHYLHZLQJWKHOLWHUDWXUHLQWHOHPHGLFLQHDGRSWLRQZH
JURXSHGWKHDGRSWLRQEDUULHUVWRILYHPDLQEDUULHUVILQDQFLDO
EDUULHUVWHFKQLFDOEDUULHUVORJLVWLFDOEDUULHUVHWKLFDOEDUULHUV
DQGFXOWXUDOEDUULHUV(DFKRQHRIWKHVHILYHDGRSWLRQEDUULHUV
KDV VXEEDUULHUV 7KH +LHUDUFKLFDO 'HFLVLRQ 0RGHO +'0
ORRNV OLNH D JRRG WHFKQLTXH WR VROYH WKLV PXOWLFULWHULD
SULRULWL]DWLRQ SUREOHP $OVR WKH 7HFKQRORJ\ $FFHSWDQFH
0RGHO 7$0 H[SODLQV KRZ D QHZ WHFKQRORJ\ DQG WKH
YDULRXV DVSHFWVRI LW DUH UHFHLYHG DQGXVHGE\ WKHXVHU7KH
SURSRVHG PRGHO LV DQ LQWHJUDWLRQ RI 7KH +LHUDUFKLFDO
'HFLVLRQ0RGHO +'0DQG7HFKQRORJ\$FFHSWDQFH0RGHO
7$0
)LJILYHOHYHOVRIWKH+LHUDUFKLFDO'HFLVLRQ0RGHO+'0

D. Hierarchical Decision Model (HDM) 
7KH +LHUDUFKLFDO 'HFLVLRQ 0RGHO +'0 VWUXFWXUH ZDV
ILUVW XVHG E\ 'U .RFDRJOX WR VROYH FRPSOH[ PXOWLFULWHULD
GHFLVLRQ SUREOHPV > @ )RU DQ\ KLHUDUFKLFDO GHFLVLRQ
PRGHOWKHEDVLFVWUXFWXUHRIWKHKLHUDUFK\LVSUHVHQWHGLQWKH
/LWHUDWXUH5HYLHZWR5HVHDUFK*RDODQG4XHVWLRQV
/LWHUDWXUH5HYLHZ 5HVHDUFK*RDO
,PSOHPHQWLQJWHOHFRQVXOWDWLRQ
FRQVWUDLQHGE\PDQ\ILQDQFLDOEDUULHUV
VXFKWKHVWDUWXSDQGRQJRLQJFRVW
7KHUHDUHVHYHUDOORJLVWLFDOEDUULHUV
OLPLWHGWKHZLGHVSUHDGRI
WHOHFRQVXOWDWLRQVXFKDVOLFHQVXUH
FUHGHQWLDOLQJPDOSUDFWLFHDQG
UHLPEXUVHPHQW
 
'HYHORS D +LHUDUFKLFDO 'HFLVLRQ
0RGHO+'0WRLGHQWLI\WKHEHVW
DOWHUQDWLYHVWRKHOSWKHGLIIXVLRQRI
WHOHFRQVXOWDWLRQ
 
$GRSWLQJRIWHOHFRQVXOWDWLRQKDVPDQ\
WHFKQLFDOEDUULHUVVXFKFRPSXWHUVNLOOV
WUDLQLQJDQGWHFKQLFDOVXSSRUWDQG
LQIUDVWUXFWXUH
   
(WKLFDOEDUULHUVOLPLWHGWKHXVHRI
WHOHFRQVXOWDWLRQZKLFKLQFOXGHSULYDF\
	VHFXULW\EHQHILFHQFHDQGMXVWLFH
5HVHDUFK4XHVWLRQV
54
+RZGRSHUFHLYHGXVHIXOQHVVDQG
SHUFHLYHGHDVHRIXVHLPSDFWWKH
GLIIXVLRQRIWHOHFRQVXOWDWLRQ"
54
+RZGRHVHWKLFDOFRGHKHOSWKHGLIIXVLRQ
RIWHOHFRQVXOWDWLRQ"
54
+RZGRHVHGXFDWLRQKHOSWKHGLIIXVLRQRI
WHOHFRQVXOWDWLRQ"
&XOWXUHEDUULHUVOLPLWHGWKHXVHRI
WHOHFRQVXOWDWLRQZKLFKLQFOXGHWKH
SK\VLFLDQDQGSDWLHQWDFFHSWDQFHDQG
SDWLHQWVDWLVIDFWLRQ 25 
54
:KLFKEDUULHUVKDYHPRUHHIIHFWRQWKH
DGRSWLRQWKURXJKSHUFHLYHGXVHIXOQHVV"
7KHGLIIXVLRQRIWHOHFRQVXOWDWLRQ
LPSDFWHGE\SHUFHLYHGXVHIXOQHVVDQG
SHUFHLYHGHDVHRIXVH
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02*6$IRUP7KLVPRGHOFRQVLVWVRIILYHOHYHOVRIGHFLVLRQ
HOHPHQWV QDPHO\ 0LVVLRQ 2EMHFWLYHV *RDOV 6WUDWHJLHV DQG
$FWLRQVDVVKRZQLQ)LJ>@7KHSURFHVVUHTXLUHVWKH
GHFLVLRQ PDNHU WR SURYLGH MXGJPHQWV DERXW WKH UHODWLYH
LPSRUWDQFH RI HDFK RI WKH FULWHULD DQG WKHQ WR VSHFLI\ D
SUHIHUHQFH IRU HDFK GHFLVLRQ DOWHUQDWLYH RQ HDFK FULWHULRQ
>@

E. Integrated Model  
7KH RXWSXW RI WKH +'0 PRGHO LV D SULRULWL]HG UDQNLQJ
LQGLFDWLQJ WKH RYHUDOO SUHIHUHQFH IRU HDFK RI WKH GHFLVLRQ
DOWHUQDWLYHV $OVR +'0 FDQ EH XVHG WR VROYH SULRULWL]DWLRQ
SUREOHPV 7R DGGUHVV WKH UHVHDUFK REMHFWLYHV DQG UHVHDUFK
JDSV D WKHRUHWLFDO UHVHDUFKPRGHO LVGHYHORSHGDV VKRZQ LQ
)LJ7KHSURSRVHGUHVHDUFKPRGHO LVEDVHGRQD OLWHUDWXUH
UHYLHZ RI EDUULHUV UHODWHG WR WKH DGRSWLRQ DQG XVH RI WKH
WHOHFRQVXOWDWLRQ$OVR WKHSURSRVHGUHVHDUFKPRGHO LVEDVHG
RQD OLWHUDWXUHUHYLHZRI+'0DQG7$0PRGHOV WRGHYHORS
DQDSSURSULDWHUHVHDUFKPRGHO
9,,5(6($5&+0(7+2'2/2*<

$ TXDQWLWDWLYH UHVHDUFK PHWKRG LV SURSRVHG LQ RUGHU WR
DGGUHVVWKHUHVHDUFKREMHFWLYHV$QLQLWLDOUHVHDUFKPRGHOZLOO
EHGHYHORSHGZKLFKFRQWDLQV ILYHPDLQEDUULHUVDQGVL[WHHQ
VXEEDUULHUV 7KH UHVHDUFK DLP LV WR FRQGXFW DQ HPSLULFDO
UHVHDUFK DSSURDFK EDVHG RQ WKHRUHWLFDO PRGHOV DQG FROOHFW
GDWDREWDLQHGIURPWKHWHOHPHGLFLQHH[SHUWVDQGXVHUV

A. Data Collection 
,QWKLVUHVHDUFKWKHOLQNWRWKHSURSRVHG+'0PRGHOZLOO
EH VHQW E\ HPDLO WR WKH H[SHUWV DQG SHRSOH ZKR XVH WKH
WHOHPHGLFLQHV\VWHPLQRUGHUWRFROOHFWWKHGDWD7KHWDUJHWHG
UHVHDUFK DXGLHQFH ZRXOG EH WKH H[SHUWV LQ WHOHPHGLFLQH
V\VWHP SK\VLFLDQV QXUVHV FOLQLFDO VWDII DQG SDWLHQWV LQ WKH
1RUWKZHVW 7DEOH  EHORZ VXPPDUL]HV WKH GDWD VRXUFHV IRU
WKH+'0PRGHO


)LJSURSRVHGUHVHDUFKPRGHO
430
2015 Proceedings of PICMET '15: Management of the Technology Age
7$%/('$7$6285&(6
 )LQDQFLDO
EDUULHUV
7HFKQLFDO
EDUULHUV
/RJLVWLFDO
EDUULHUV
(WKLFDO
EDUULHUV
&XOWXUDO
EDUULHUV
3HUFHLYHG
8VHIXOQHVV
3HUFHLYHG(DVH
RI8VH
+RVSLWDO
$GPLQLVWUDWLRQ ¥ ¥ ¥ ¥  ¥ ¥
&OLQLFDO6WDII  ¥ ¥ ¥ ¥ ¥ ¥
3K\VLFLDQV ¥ ¥ ¥ ¥ ¥ ¥ ¥
1XUVHV  ¥ ¥ ¥ ¥ ¥ ¥
3DWLHQWV ¥ ¥ ¥ ¥ ¥ ¥ ¥
,76WDII ¥ ¥ ¥ ¥  ¥ ¥

B. Data Analysis  
$IWHUJHWWLQJ WKHGDWDIURPH[SHUWVDQGV\VWHPXVHUV WKH
UHVXOWV ZLOO EH YDOLGDWHG DQG UHODWHG DQDO\VLV ZLOO EH
FRQGXFWHG 7KH H[SHUWV DQG V\VWHP XVHUV LQFRQVLVWHQF\ ZLOO
EH WHVWHG DQG DFFRUGLQJ WR .RFDRJOX¶V UHVHDUFK LI WKH
LQFRQVLVWHQF\ OHYHO LV OHVV WKDQ  RU  WKH UHODWHG
MXGJPHQWDO GDWD VKRXOG EH DFFHSWDEOH >@ $OVR WKH
GLVDJUHHPHQW DPRQJ WKH H[SHUWV DQG V\VWHP XVHUV ZLOO EH
WHVWHG DQG WKH GLVDJUHHPHQW PHDVXUHG EDVHG RQ WKH 3K'
GLVVHUWDWLRQGRQHE\1*HUGVULDQGWKHQH[SDQGHGE\
3*HUGVUL¶3K'GLVVHUWDWLRQLQ>@
0RUHRYHUWKHGDWDVHQVLWLYLW\DQDO\VLVIRUWKHKLHUDUFKLFDO
GHFLVLRQ PRGHOV ZLOO EH EDVHG RQ &KHQ¶V GLVVHUWDWLRQ DQG
.RFDRJOX
V UHVHDUFK > @ :LWK WKLV PHWKRG DOJRULWKPV
ZHUH GHYHORSHG EDVHG RQ D VHULHV RI PDWKHPDWLFDO
GHGXFWLRQV ,W LV DQ DFFXUDWH DQG FRPSUHKHQVLYH PHWKRG WR
H[DPLQH WKH LPSDFW RI FKDQJHV LQ GLIIHUHQW OHYHOV RI D
KLHUDUFKLFDOGHFLVLRQPRGHORQWKHUDQNLQJRIWKHDOWHUQDWLYHV
,QWKLVPHWKRGWROHUDQFHLVGHILQHGDVWKHDOORZDEOHUDQJHLQ
ZKLFK D FRQWULEXWLRQ YDOXH FDQ YDU\ ZLWKRXW FKDQJLQJ WKH
UDQNLQJRUGHURIERWWRPOHYHODOWHUQDWLYHV

9,,,5(6($5&+&2175,%87,216

$OWKRXJKWHOHPHGLFLQHKDVPDQ\GHILQLWLRQVDQGGLIIHUHQW
FDWHJRULHV DQGFODVVLILFDWLRQVQRRQHFDQ LJQRUH LWVEHQHILWV
IRU SDWLHQWV SK\VLFLDQV DQG FRPPXQLWLHV 7HOHPHGLFLQH LV
VWLOO D ULFK DUHD IRU PRUH LQQRYDWLRQV DQG PRUH LQYHVWPHQWV
DQG WKH IXWXUH ZLOO EULQJ PRUH RSSRUWXQLWLHV DV WKH QHZ
WHFKQRORJLHV LPSURYH WKH TXDOLW\ RI WHOHPHGLFLQH VHUYLFHV
DQG DW WKH VDPH WLPH UHDOL]H D KXJH LPSURYHPHQW RI WKH
WHOHFRPPXQLFDWLRQVWHFKQRORJ\
7HOHPHGLFLQH IDFHV PDQ\ FKDOOHQJHV LQ OHJLVODWLRQ DQG
UHJXODWLRQ ILQDQFH DQG DOVR WHFKQLFDO HWKLFDO DQG FXOWXUH
FKDOOHQJHV EXW VWLOO WKH IXWXUH LV VTXDUHO\ RQ WHOHPHGLFLQH
7KHUH LV PXFK HYLGHQFH WR VXSSRUW LWV FRVW EHQHILWV DQG
LPSURYH WKH TXDOLW\ RI KHDOWKFDUH VHUYLFHV 7HOHPHGLFLQH
QHHGV VXSSRUW IURP LQGLYLGXDOV FRPPXQLWLHV JRYHUQPHQW
DQG KHDOWKFDUH SURYLGHUV DQG SD\HUV LQ RUGHU WR EH WKH ILUVW
RSWLRQ WR WDNHRYHU WKH WUDGLWLRQDO IDFHWRIDFH SUDFWLFH7KH
SURSRVHGHPSLULFDOUHVHDUFKDQGWKHSURSRVHG+'0PRGHOLV
H[SHFWHG WR SURYLGH QXPHURXV FRQWULEXWLRQV WR WKH ERG\ RI
NQRZOHGJH

A. Identify the best alternatives to help the diffusion of 
teleconsultation: 
7KH SURSRVHG +'0 PRGHO FRXOG LGHQWLI\ WKH EHVW
DOWHUQDWLYH VROXWLRQV WR LQFUHDVH WKH GLIIXVLRQ RI
WHOHFRQVXOWDWLRQ %\ JLYLQJ WKHVH DOWHUQDWLYHV PRUH
FRQVLGHUDWLRQ ZH FRXOG LQFUHDVH WKH VXFFHVVIXO DGRSWLRQ
UDWH
B. Explain the reasons behind many telemedicine adoption 
failures:  
7KHUH DUH PDQ\ WHOHPHGLFLQH DGRSWLRQ IDLOXUHV DQG E\
DSSO\LQJ WKH SURSRVHG +'0 PRGHO ZH ZLOO LGHQWLI\ WKH
WRSEDUULHUV WKDWFDXVHWKHIDLOXUHDQGJLYHWKHVHEDUULHUV
PRUHFRQVLGHUDWLRQGXULQJ WKH LPSOHPHQWDWLRQ$OVR WKLV
SURSRVHG +'0 PRGHO FRXOG UHGXFH WKH IDLOXUH UDWH RQ
DGRSWLRQRIWHOHPHGLFLQHE\SURYLGLQJHDUO\LQGLFDWRUVIRU
ZKLFKFULWHULDRUVXEFULWHULDQHHGVPRUHDWWHQWLRQEHIRUH
RUGXULQJWKHLPSOHPHQWDWLRQRUDGRSWLRQRIWHOHPHGLFLQH
V\VWHPV
C. Increase the successful rate of adoption.  
7KHSURSRVHG+'0PRGHO FRXOGH[SODLQPDQ\DGRSWLRQ
IDLOXUHV DQG ZH FRXOG FRPH XS ZLWK VRPH
UHFRPPHQGDWLRQVIURPWKHVHIDLOXUHV7KHSURSRVHG+'0
PRGHO FRXOG LQFUHDVH WKH VXFFHVVIXO UDWH RI DGRSWLRQ E\
LGHQWLI\LQJ IURP VWHS RQH ZKLFK EDUULHUV ZH FRXOG IDFH
DQG ZKLFK RQH FRXOG FDXVH WKH IDLOXUH %\ JLYLQJ WKHVH
EDUULHUV PRUH DWWHQWLRQ GXULQJ RU EHIRUH DGRSWLRQ RI
WHOHPHGLFLQH V\VWHPV ZH FRXOG OLNHO\ LQFUHDVH WKH
SUREDELOLW\RIVXFFHVVRIWKHDGRSWLRQ

5()(5(1&(6

>@ >&HQWHUV IRU 0HGLFDUH 	 0HGLFDLG 6HUYLFHV 2IILFH RI WKH $FWXDU\
1DWLRQDO +HDOWK 6WDWLVWLFV *URXS 5HWULHYHG  :RUOG :LGH
:HE
KWWSZZZFPVJRY5HVHDUFK6WDWLVWLFV'DWDDQG6\VWHPV6WDWLVWLFV7UHQGV
DQG5HSRUWV1DWLRQDO+HDOWK([SHQG'DWDGRZQORDGVWDEOHVSGI
>@ 86 'HSDUWPHQW RI &RPPHUFH ± 8QLWHG 6WDWHV &HQVXV %XUHDX
5HWULHYHG  :RUOG :LGH :HE
KWWSZZZFHQVXVJRYSURGSXEVSSGI
>@ 70'DOO3'*DOOR5&KDNUDEDUWL7:HVW$36HPLOODDQG0
9 6WRUP $Q DJLQJ SRSXODWLRQ DQG JURZLQJ GLVHDVH EXUGHQ ZLOO
UHTXLUHDODUJHDQGVSHFLDOL]HGKHDOWKFDUHZRUNIRUFHE\Health 
affairs, YRO
>@ 7KH $PHULFDQ $VVRFLDWLRQ RI 0HGLFDO &ROOHJH &HQWHU $$0&
5HWULHYHG  :RUOG :LGH :HE
KWWSVZZZDDPFRUJGRZQORDGGDWD
>@ $VVRFLDWLRQRI$PHULFDQ0HGLFDO&ROOHJHV5HWULHYHG:RUOG
:LGH :HE
KWWSVPHPEHUVDDPFRUJHZHEXSORDG7KH&RPSOH[LWLHVRI
3K\VLFLDQ6XSSO\SGI
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